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«>-n}-<g ^^6\]o]B)y\ .v-av^l .^-711^ . i&sfe ^>«^Hl^_ 

{SCANNING PROBE HAVING THINFILM TYPE ACTUATOR AND ATOMIC FORCE MICROSCOPE 
HAVING THE SCANNING PROBE} 

£ 3-8- <a ^Hofl 4^. wi-q-^ on^oflolE^V i?H^ S. 

10, 110, 120, 130, 500 : elH^-fi 

22, 214, 234, 254 : U 

24 : ^iHlttl 26 : *£.B.*3 <3}?HHEi^ 

30 : ^r%^- 32, 710, 720, 730 : S.S. 4°1^-S- 

34, 715, 725, 735 : 100 : elH^-r- 
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210, 230, 250 : ^tL-^fl^ s^jd 
200 : ^7fl^ ^^ti. 

212, 232, 252 : ^*ti3]*H 216, 236, 256 : gfcghg ^ 

218, 238, 258, 620 : 7>^^^J 300 : ^^1^ 

310, 320, 330 : ^#<ffl>H 400 : 

410, 420, 430 : ^^-7] 600 : eJM*| *«fl7l 

610 : 3?4MMb1 612 : X|l ^ 

614 : 616 : A}2 ^ 

630 : 71* 700 : 

740 : ^t^l 800 : ^-§^f 

810 : ^71 820 : ^^#3}^ 

s °i» «*i^«fl 

<24> cyidV^jD^ U]^- A>-g-*)-a} ^1^^ U^Kg. ^-tfltfl *fll ^ 

cflo] ^ ^ul^( opt i ca i microscope)^ nfl-&ol 3] jl ^ »1MJL, u] cflAlofl 
^7>» ^fl^s rflAjcHl A>*$ ^u}^9] *fl2 ^ltflo] ^U^n^ 
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(electron microscope)-^ 3.4? #*r^ fM nfl^-ofl ^ ^ 

■L>Hfl)^r ^^(lCT-lO m ^^^14. 

<25> ^E|U|- ^l^^nl^o] mlfr-g: ^ # «fl ^ o] JLtfr . o] ^ J£-Sflo-§- ?L 

3. 9X7} nfl^-ofl ^7l7> 0.1 0.5nm(iimfe 10^^^ l m )<y ^7.} *)«-2] ^Aj 

<26> ^A}^)^ ?J oll^ ^-^l-g-S}- A>0]^ ^.g. #*l5Rr € 

^>sf ^^V» l, 2 7fl 3171 ^£5. 7>*W ^e^m* ^1 ^a} *y°}°\}*] M- 
E^fe ^7i*s.^. ol^-^V i?!!^ S.S.«L ^M^S (Scanning Probe Microscope; °1 

<27> ^J-71 SPMSl ofl^A-lir A>ol«| 3)-g-S>^ ^A}^ ^ 

-§r #*l*ll*1 a'S-ir ^-^*>fe -S^>^ ^ n l^ (Atomic Force Microscope), 
SHSlfe Ir^-g- ^Z*} a\o]o\) ^5>?_>2l ^(^^71^)^- o] 

-§-s>ol S'Ssl ^§J-^-5.1- #*lsfe ^j^7l^ M n l^ (Electrostatic Force 
Microscope) 3^ <t^# #<=>ll aH}* Tg-o}Al &#S) t.\7}*\ ^-Aj-§- ^1^ A r 
71^ ^n)^(Magnetic Force Microscope)-f-°l -&713: 
o)c]) ^-g-*}-^ ^(^7>>2l S.^d\] cfl^ AjiU-g- #*1S}JI oil- 2.0} a}^ 

<28> Aj. 7l ^. ^ & ]d\]s, #el^ $_£L.EL3. n°ll afl^Kr ^?fl^ ^1^ 

°1 SZfe ^°l5f^. ^cH-E^ f^-g- A>olo)l ^^Sfl 

A - ! ^-^Al^.s. ^-A^s>^ i?ll^ H.^^ ^r>l ^(Scanning Tunneling Microscope) 
vfl^l fj-^-g- SQUID(Superconducting QUantnm Interferance Device)* iro} 
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*\ €?$*\g.<!\ 7>7l#* a] ^1*1-7)1 ^ &i=. ^n]^ 

(Scanning SQUID Microscope) $14- 

^MH ^KE^l clw>oli^ -g-^HlS.*) ^ n^5L9 31 tr ^^H)7> 

.S-^sqjl zia^S. ^ ^-?> <5}i4S*l = 

(scanning probe microscope) 0 ] ^-§-s]-£l Ji $X^. 
<30> -# 7 ]^. i? fl^ a^a. ^nj^sl <1H1S*| A}-g-5qji flfc. ^j-ig ^cl^ 

(Atomic Force Microscope; AFM)£r ^/zm2l <q#iL #ofl <S 

(tip)* K^] 7\v\o] ^4 j£ia*H| «7.V?V ^ofl sl«H sq^a ^ 

7>*1 H <rlH) 3*fl t^jsH °1S £0]* ^ 

<31> £. 1^. Q7.}i$ ^nl^(AFM)Sl ^B)l- -a^*l-7l 3tr ^"l^r. 

°la) ^^-(^Z)7> *J9«t|-. rLelos. ^"Sell^ ^8*M 

<34> £ 2# #EflS] ^n]^* ?1^=*1 ^Sr'S, <3 

**H ^1211^(24)^1 T-Ki-cHl ^£ H(22)°l -S-*r *V^. *7l flSl 
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a) hVa>^£S ^1-3:4. ^#-¥-(30)°^^ -2-^(32)7} m}-a}# 
(13)-§- #g^K34)jH ^Jj] gjg^j; gjjjbgh ? : g-^-(40)°flAj^ 

<35> ZZB]U|- Aj-^^V ^Hflo| ^n]^ ;§ CLoj|i=. >g a tg oB^oflolE^ ±7.} 

<36> sttV ^^Hf-d) $a<>H, i?fl^ ^H-* £*l7l 

<37> .& ^eflo] -g-^-g- ^t}7] oV^tt ^J^-S., # 

<3°} ^1121 -H-^ 7fl^ i7fl^ fj-fr ^-Hls><^ i?^ i3J)H-i- 

feU <r ^^H^} -^-aj-s) i?fl^ S£lt tWKt 3°14. 

<38> sev, a- m^S) ^122] s-^-g- -#7] ofl^oflolEl7> -ifz}-^ S 

<39> Aj-^^. .& i£tg<J) Tfll^ -=.al-g- ^S>7l fls}o}, ^-^c. 

<40> -*)z)^xg; 
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<41> A o V 7 ] xl^^ofl ^Aj£ ^ 7fl2l ^31^; 

<42> A o V 7 l ^.^ 7 flal ^iNl*!^ ^V-B-^oll ^ ^5)<H 

?))__<5i5-_?te_^.;_^3. 

<43> ^-71 JH* 7fl2l SiJllBloll ^ $^5SM SE'S'^HH H 2} 

<44> 5E*V, a. .gj-tgo] *) l2 o} 42.3-g. ^S}7) 3lerH, £ 

<45> -3.^2) jflo^ulG. « 0 VA>s>7l A # 5fl °1 ^ € ! 

<£sH ^Al-Elfe eflolT^ai^. Aj-o]^- #^z)-£S a]-Al.5>7] 21*]- i7fl^ = 3.*.; 

<47> A}-7l i?fl^ =S.«-2) ^<>|£ «W °l A o V ^ ?i * Efl «1 °11 21SI1 #^2* 

5L3. uVAVsl^ efl ol74«J^- «f***H ^a^S.* #x)*l-7l 2) J^S] ^#^H; 
21 *)]<H*}7l 2]*V -a-^a] ^-S-¥-# a^-sfe «vq-^ °-<!?HlolEl7} *a}-« 

i7fl^ Hi«f £fe ^A>^ SM^-fr 7fl^-?)-4. 
<49> ££ *V > Aj^ £ Ifi-^cq 7)|22] S.^^- A2^sf7l 2j*H, £ 

<so> ^|oi74«i^- « 0 >A>s>7) 2)i£ ell °1 *I4L; 
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fltb efl ol ^ ^.ufl7); 

<52> az] gjl^gj] jhrZljj ^IN I ^, #7] g^ jg ^ilW 

*)H*}7l ^«h<8 «HMI<>13* ^ 3£«-*>i, -8-71 <?i-i-o)i -i-^M 
<53> ^-71 i?fl^ «U>sqfe sVM- elH^wj-i- ^r^-5> 

<54> -tf 7 ) eHol^*«fl7lSl ^-g-Hfl-f-^H) -g-7|s>Jl 

<55> £ ^ofl s]s>ia, i?fl^ ^*efl^°fl ^3 ^^l^Ei 

* ^-aleH ^5fl^ <rfl«- =r Sla, £^ ^ a]3:# 

= 3.JM US) l£S ^Hft ^ OlCf. 
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* i 

<57> £ 3-2- Vt*$S] «J ^Alcrfloll n}-g. B|-B|| ofl^ollolE^l- ^-AQ iffl^ 2. 

Z>^ ^n]^2] ^-S.£olcf. ^2] ^-i; ^sfl i7|^ 
i£« j Hj 37fl3] ^31^ ^aj-j- jfe ^ 1^-Sr ^ ^^4. 

(100), i?fl^ = 3.±L(200), ^r#^Ui«-(300) zl^jl ^«.( 40 o)S ^^4. 
<59> 5flolx^^-(i00)fe 2fli elH^(llO), ^12 efl°l^(120) ^ ^3 31 

^1^^(130)^-5. ^^r 7flSl Ell^U-i- #7] iffl^ = 3.J±(200)°ll # 

a>?1^. 

<60> ^7]]^ H5.U.(200)fe 2^1 ^H.-A-7)l^ = S«.(210), ^2 

SS«(230) ^-elJl ^13 SS.«-(250)S ^^^4. # 7 1 z^o] ^ 

«.->i7fl^ SS.ai-(210, 230, 250)^ ?i Sell BH-(212) (232) (252) , #7) ^"gefl 
tH-§-(212)(232)(252)2l x}-fr&d\) ^*1£|<H ^Als a-go} ^d\] <g-^ 

*>fe U -§-(214) (234) (254) ne)Jl #71 ^^E)la1S(212)(232)(252)2l a^ 
*13<>1 ?l<gefltf|l-(212)(232)(252Hl AA ^r*3AsL &^°\}*\ 

A ^1-(214)(234)(254)S) m.A^H% 4°]^} AA*$ (thinf i lm type) ^ 

^°flolEK216)(236)(256)» 2}-zJ- #7) z^o} 

(214)(234)(254)£r #^3.31 S^^HI <S**M £"S-^°fl 4^ 
(212)(232)(252)Sl ^a}^ ^^-s>7)1S)<H #7] elH 21^(100 )5l.§^El ^Als]^ 
el] °1 *i »S * ^ #°1*1 alA>z|c.s. alAVtVcl-. 

<61> #71 ^^^A-l«(300)fe- #7l 2111, 2112 ^ 2l|3 Ai«.-;±i-7fl^ SSUf 

(210) (230) (250) 21 2fll, 2fl2 ^ ^13 ^*eflal-i-(212)(232)(252)5-^-E^ #©1$ «> 
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s-^SLg. HU}5]±r efl^l^ u J* A J"7l ^1-(214)(234)(254)^- ^ 

UOOHMl^LtEL 

<62> ^V7l ^a.( 40 o)^ t)U, *112 3? ^13 ^-§-71 #(410) (420) (430)5. 

#7] ^^-^Ai^- (300)£) ^-iJH(3io)(320)(330)3.-?-lM U-nf ^^g.?} 

^^^|°1E1#(216)(236)(256)S1 ^-g-§r TlH^Rr 7>^^^)(218)(238)(258)^- *l| 
o^t}. 4>7l ^-S-¥-(400)fe #<H| i?H^^ 5^* c]il-Eflols>7l 

<63> £ 4fe £ iJr^S] cfs. ^Aloflofl tq-e ^^MM^}- i7fl^ 

2} 3)%^ -S^* ^*fl 37fl2] SSlt £fe ^7>^ ^fittl^-l- ^i&V±. 

«54> £ 4* #2:SV^, ^ cl-g- ajaH1<h1 n}s. ^7}^ efl ol 7-1 

^(500), ^-Hfl7l(600), i?fl^ =S«.(200), -r#^]U-1-¥-(700) nelJi 
(800)3. 

<65> aj-71 eflol7^(500)^r efl <>1 7-j ^ 0.5. elH7i«}-g- ^7} eflol 

7-1 £«ll7l(600)<Hl Tll^-^-cf. 
<66> AJ-7I efl o)7-1 £-«fl7l(600)fe 4J-71 Eflol7^(500)AS^-Ei iS|M *1 >3 * 211 -§•«> 

o> on- i^s) ^713. g-tiflsl^ A>7l SS.a.^-(200)°fl tU^c}-. 

<67> £ 5^- Eflol 7.-1 tifl 71^1 1H-I- -g^SM l-Sl^olcl-. 
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«58> £ 5# #2:5>^, Eflol^ €-»1M (600)fe 3] 4HI 0 1 3 (610) , 7>^^^Q 

(620) ^ 7l*(630)-8: T^Hfrt*. ^l^Wlfe, #7] °*ftd\]o]*\ (610)fe 

^(612), £^#(61 4) g j[2 ^gl616)A^ Wgjl, #7] 7>^^j^l(620)l: 
^-7] ^ ^ »]2 ^^-l-(612)(616)oll ^^<^ #°1?!: 91^^- 

^^ollolE-K610)* ^-g-Al^Cf. #7l 7l-§r(630)£r #7l <S»fMjc>l El (610)2} 

<69> #7l i7 fl^ 5.^.^.(200)^ #<t?}- <a^Al^oil ^ ^ 

tMJ* 7>*M. #7l eflo]7l-l ^-Hj) 71 (600)5.-?- El ^ll^sl^ efl°l^«J* #<>1* ^ 

< 70 > Aj-7] ^A]UiJf(700)Tr *lll, *)12 ^ *l)3 3.5.401.2.:!= -&( 7 10) (720X730), 

*)U, ^12 *)13 f^-7l-i-(715)(725)(735) nelJl <g E] a) *1 (740)S 5.^-^ 
#71 *Ul, ^12, ^ElJI *ll3 ^u-iTfl^ =S.^.l-(210)(230)(250)2l ^21 
efltJl#5.J?-El #°l?t «l-A}z^o.s. a>A>s]^ Eflol^* "^SH #7l zj-z^ <H 
4 #^^ls?>2i ^##^1- #*|^- ^ ^##J:-I- ^l^M o]s. ^.71 ^ 
#Jf(800Hl ^il-g-tl-4. 

<7i> #71 ^-§-?-(800)tt ^-^71(810) ^ ^<aEll-ai^(820)» i^sM #7) 
#^^(700)5.^1 ^2). ^^Al5.7>2l ^^>Efl» ^1^- ^ ^##Jl-I- 

^l^^-H °H1 -g^M #7l i?fl^ 5.5.U-21 Wj-SV^ ofl^ofl 0 ]Eiofl ^-g-Slfe =?■ 

^#31* xlHtB}. at!" #71 ^-?-(800)tt a-qE^Hl i*H\J€ 
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<72> h].^ :£ol g. ^-tg o. ^nl^^xi 4*-^ 7 flS) a 

SM ^1 ^ ^«MJ <3i4HH3» t^SH ^-AHl ^7H^ ^# ^fl* ^ 

t 1 *^** *iH^-.2.3.*) i?fl^ ssflsl ^2] 3*1* «t^s *fl<H^- ^ 5jcf. 

<73> o]Aj- ( a>S|- Zj-oj -g. ^-^ofl It)-^ ^^>^ ^ 7 flSl i?fl 

^ 3.3.J± 1H1 ^ ^^HH^i* ^H)«H *^H1 

kHz)^ ofl^oilolE^ ^3*Hr JHdtf**] kHz)iLt} -#eJH-£>-3- # 

<74> S*}., ^^a^o)] ^±5>^ Zj ^AlJrS. A cM 

t^S. *1H«- ^ 

<75> C^o], ^^AIJ:^ Z^*}^ Zj-*!^ ^ ^^Al^S. HV 

<76> Aj-^oflA^ -g. Mj-^o) H^zl^ AjA^j-g. ^^a} ^W^l^, ^ ?1 

^-g-O^ *$<9x\S= *>7lSl S.^ ^^ofl 7l7.)l=l -g- ^2) A>AT- 
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#7] 7iisi ?iieflHi^ *i-R-ia-°ii ^^5)«h ^g*is. a^sq 

Aj-7] ^ 7fl2i ^iNitiHi 3^3<H afc-sHM -SM H2] 

^ ^^HM^} Jfa]-^ i?B^ 
[^t 1 * 2] 

^l*)^ , ^71 *1*1^EH1 ^7fl2] SU^, -8-71 4^7fl2] £ 

1^2] ^-R-^i zj-zf ^^sl<H S^2] #^-ofl <S**l-fe fl. nB]ji 

a*i*N-g- *)m*m 3$ «i4MM3« H21 

°fl -S-'&SM <y ^ eflol^Hl-j- #o]^ ^£^£.3. Hl7,>s>7l fltb ^7fl^ IS 

-8-71 ^?fl^ IS«2l ^o]£ sfuf oi^oj ^igefluH ^*fl 4 Vo l?!- ^4 
ShM-SJfc eflol^«j^ 4"*«M *M-33.# zj-*]^ 21?}- 4^2) ^fl-fl-H; 
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#7l ^^S.^ =^#€ °11 -§-#*M #7) <>!jfHl°)El 

3] 

#7] <3#£]fe SlM^U* #<>]*}. h o Va>^ SS . -g-tifl^l 

*l*l^r#, #71 *lx)^<=H) *g^«g ^ 7fl^ a^eflal, #7l ^7flsl £ 

#71 4^711 ^1 ^ Efl «1 ## S^^o))^ Aj- 7 | ^o^ 

*H <y#5qfe sKf <>]#^ efloi^Hj^- a o v 0 -|*). ^z^jg. ^m?] 311$ 

#7] efl O] tifl 71^1 ^Hfl^-^OJl ^-71^1-Jl Aj.7) ^^.^Ai^E^ 

Ell°l^ a J* *\]^°\ #7l °Jj^o)lolEiSl ^-g- ^H^7l 31 <& ^^Ell-aj^S. 
£#*Rr 3* ^-2-3. °J]?MHE|7l- JfL*^ A-?fl^ SSfif if" 
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